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PREFACE 


This report has been prepared by the Canada/MAB Working Group 
on the North (Sub-program 4). While it focusses on the special 
Situation in northern Canada, it is quite possible that the 
report may have applicability elsewhere and therefore have a 


wider significance than was originally foreseen. 
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SCIENCE FOR THE NORTH 


RESEARCH FRAMEWORK 


INTRODUCTION 


The work reported here is a part of Canada's participation in 
the UNESCO Man and Biosphere (MAB) Program. Four separate 
working groups were appointed by the Canadian MAB committees to 
develop a research framework for each of four sub-programs 
dealing with: (1) Urbanization and industrialization; (2) 
Agriculture and forestry; (3) Coastal ecosystems; and (4) 


Science for the North. 


This report advocates a theme by which northern science efforts 
could be made more responsive to problems as perceived by 
residents of northern Canada. It attempts to show how science 
in the North can become "Science for the North". 

The ideas and recommendations expressed here are in answer to a 
specific challenge presented in a previous publication of 


Canada's Man and Biosphere program, Prospectus for Canada/MAB: 


"How to achieve maximum benefits and avoid adverse 
effects on social and cultural patterns, environmental 
quality and wildlife productivity, in the circumstances 
of technological change and industrial development in the 


Arctic, sub-Arctic and other isolated regions." 


A small group of people with northern research interests, along 
with some northern residents (Annex 1), were brought together to 


write a research framework that responded to this challenge. 


This Working Group selected a name - Science for the North - 
which revealed the group's general answer to the stated 
challenge. In brief, science that was planned and carried out 
specifically for problems as perceived by northern residents 
would be the fundamental step to assure maximum benefits and 
minimum adverse effects as industrial development and techno- 
logical change continue to influence northern settlements. As 
indicated in later sections of this report, the science approach 
advocated here would be different from both academic research 
and the “impact statement" approach that has recently dominated 
northern scientific work. The authors of this report feel that 
the approach outlined here is not restricted, in its applica- 
tion, to the North; many of the principles and recommendations 


could be applied elsewhere in Canada and internationally. 


Members of the Working Group for sub-program 4 were quite free 
to approach in any way they wished the challenge presented to 
them by Canada/MAB. The Working Group began its work with an 
informal review of research approaches and research topics now 
being supported in the North. However, it was agreed that there 
was no. need to document in this report the subject matter and 


level of support of present northern research because this task 
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1S presently underway in various other Organizations such as the 
Science Council of Canada, the Environmental Advisory Council, 
and the Ministry of State for Science and Technology. The 
present report, a result of only four meetings, is a modest 
beginning of what really should be several years of new 


approaches to northern scientific work. 


Working Group members have participated as individuals and not 
necessarily as representatives of their recorded affiliation. 
Although different Working Group members would place different 
emphasis on various parts of this report, all members are in 
full agreement with the spirit of this proposed research 


framework. 


For purposes of this report, the words North or northern will 
include the Extreme North, Far North and Middle North as defined 
by Louis-Edmond Hamelin (Figure 1). It includes the Yukon 
Territory, the Northwest Territories, Nouveau-Québec, Labrador, 
northern Newfoundland and the northern parts of the provinces 


from Ontario to British Columbia. 


The word "science" is used here to refer to research in its 
broadest sense, whether fundamental or applied, whether in the 
physical, biological or social sciences, and whether organized 
in a thematic, regional or interdisciplinary way. Technical 


surveys, engineering studies, and baseline data collection are 
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also included in this broad definition of Science is a part of 
culture, whether it be a scientist's desire to unravel natural 
phenomena, or a native person's understanding of links between 
weather, snow conditions, and wildlife habits. Despite this 
broad concept of what is included in the definition of science, 


this report advocates a very specific approach as to how science 


should be approached in the north. 


THE NORTHERN CONCEPT 


The growing interest of Canadians in the North as a major 
national frontier, both in a territorial and economic sense, has 
prompted a rise in general ecological awareness and a consider- 
able increase in the level of scientific activity in the North. - 
Proposals for complex industrial projects in the North, new 
resource management questions raised by land claims of aborig- 
inal people, dissatisfaction with local government and services 
available to northern residents, and a realization by scientists 
that the "impact statement" approach leaves major scientific 
questions unexplored, are all forces behind a continuing high 
level of northern science activity. In many cases, the activ- 
ities of scientists in northern communities have been disres- 
pectful to local people. These circumstances demand a clear set 


of ethical principles for the planning, conduct and use of northern 


research. 


The North is a vast and variable region. If there is one unifying 
feature of the North it is the relative isolation of settlements, 
but even in this respect there is considerable variation within the 
region. An approach to research that is to be advocated for such a 
large part of Canada must relate to a broad spectrum of conditions 
ranging from well-established and fully serviced settlements such 
as Whitehorse to outpost camps of small groups of hunters or 
trappers living off the land in isolated locations in the northern 
territories. One way that this variability can be recognized in 
science planning, is to regionalize the North by criteria that 
recognize environmental, demographic or historical differences in 


this vast region. 


The research framework suggested in this report is based on 


several important premises that can be summarized as follows: 


- northern communities, especially the smaller and more isolated 
native communities, place a high priority on 
the delivery of acceptable social services, such as health, 


education, housing, sanitation and fuel economy; 


= northern native communities and their representative organiz- 
ations increasingly seek effective methods of local adminis-—- 


tration of social services; 


ae ae 
the administration of such social services requires novel 


approaches to local self-government; 


existing opportunities for the local generation of employment 
and income in northern communities are under-utilized and 
imaginative approaches are needed to make these communities 
economically and socially attractive places for young people 


to live in and to develop 


social and natural science activities are often perceived in 
the North as self-interested and having little relation to 


northern community needs and aspirations; 


some native and non-native northern residents have a unique 
relationship with the surrounding land and sea and conse- 
quently man-environment relationships assume a special 


importance in many northern communities; 


northern native residents wish to maintain and enhance the 
culturally distinctive uses of wildlife resources as a source 


of food, but they are also very interested in the extractive 


industries; 


novel methods are needed for long-term management of wildlife 
resources for subsistence use, especially where there are 


larger communities and scarce resources; 


a further distinctive feature of the North is the desire of 
many northern residents to combine the subsistence economy 
with wage earning, rather than devote their time exclusively 


to one form of economic activity; 


in the North generally, and also in specific northern commu- 
nities, there are many examples of economic and social im 
balances, in the sense of recognised inequities in the distri- 
bution and flow of goods, revenues and services to and within 
communities (analogous in a sense to ecological imbalances in 
some land and water habitats of the North); these imbalances 
should be recognized and studied by methods that incorporate 
approaches from science as well as from northern cultures and 
this co-operative activity should be the fundamental theme of 


Science for the North; 


northern residents collectively possess a large body of know- 
ledge about their physical, biological and social environment, 
but there are very few residents southern-educated people who 
can perceive problems with the eyes of a northener and then 


apply scientific approaches to a problem; 


southern-based researchers set many of the research goal- 
today because there are no well developed mechanisms for 
coll=borative research between northern residents and 


scientists. 


A key feature of the North, in the context of this report, is the 
process whereby since the 1950's heavy investment of southern 
capital and the introduction of a southern labour force have 
resulted in sudden and dramatic changes in both the social and 
economic circumstances of northern native residents. Many of these 
sudden changes are known to have been disruptive. Proposals for 
major resource development in the North may have the effect of 
changing the direction of flow of capital, but the increasing 
southern labour force will further accelerate the process of social 
and economic change, and in so doing will introduce further 
economic and social tensions. In these circumstances, local self- 
sufficiency and resilience is greatly weakened. Science tends to 
support this process because, in the North, it has traditionally 
been carried out by non-residents to achieve research objectives 
developed in the South, and with the end product normally leaving 


the region from which the data were obtained. 


As a result, the economic and social influence often available in 
the South to locally or regionally based interest groups to balance 
or at least mitigate the impact of rapid industrial development 


tends to be either unavailable to northern residents or, at best 
, 


relatively ineffectual. 


Many local problems that justify further research derive from local 
or regional imbalances, the word ‘imbalance’ being intended to 
convey the loss of equilibrium and stability in the face of rapid 
and uneven social and economic evolution in isolated, traditional 
communities. Human populations are also increasing rapidly in size 
the North, and at their present rate of growth, communities maintai 
ing a subsistence-oriented economy will place increasing pressure 
on the wildlife resources provided by the land. Other kinds of 
imbalances occur when wastes released into lakes and streams exceed 
the capacity of those habitats to cycle the added materials; 
economic imbalances occur when inflationary forces in an 
industrializing community create housing and cost-of-living 
problems for residents who are wage-earners; social imbalances 
occur for a variety of economic and cultural reasons, especially 
when local people realize that they are losing control over their 


lives and future. 


The challenge for science, then, is to understand the forces behind 
both balanced and unbalanced ecological, economic or social 
settings. Such an understanding will require a search for 
alternative approaches to food supply, energy supply, raw material 
supply, waste disposal, development of new settlements, game and 
fur management, education, health services, housing, local 
government, and involvement of local people in resource development. 


There is nothing new about such a list of possible research topics; 
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the unique aspect is to try to combine the Capabilities of local residents 
and the capabilities of scientists to see how people, social systems, 
economics, land and water habitats, and biological resources could be 
better managed over a long period of time. In doing so, it is also 
important for visiting scientists to be in a supportive role, rather than 
a dominant planning role, especially for subjects such as education, 
health care, and housing which native organizations are increasingly 


assuming as their responsibility. 


International and national scientific organizations have frequently 
documented northern environmental features that call for special study. 
These include such well publicized phenomena as: "simple" plant and 
animal communities with small numbers of species; relatively low 
biological productivity and slow recovery from environmental disturbances; 
very large fluctuations in populations of certain land mammals; the 
importance of a marine-based productivity for many human settlements; and 
the presence of perennially frozen ground. Internationally and nationally 
there are well established mechanisms to focus scientific attention on 
such problems, as perceived by scientists. In fact, the UNESCO Man and 
Biosphere program is an example of such an international information 
network. Although this report is advocating that greater attention be 
given to a science planning approach that would be derived largely from 
the opinions of local residents, there is no intention to belittle the 
importance of science that is planned to meet international or academic 
research goals; it is simply that there are already strong forces to 
encourage internationally based and southern-based research that focusses 


on hypotheses defined by scientific criteria. The goal here is to 
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encourage a different form of input based on the desire of northern 
residents to exercise some control over the nature of research conducted 


in their own environment. 


SCIENCE FOR THE NORTH 


This report emphasizes how northern studies should be approached instead 
of listing what specific kinds of research should be undertaken. This is 
consistent with the central theme of this report, which is that topics of 
research must be defined by continuing collaboration between scientists 
and people who live in the North if science activities are to converge 


with the needs of northern residents. 


At a time when there is intensive planning and establishment of hydro 
electric, mining and petroleum projects in the North, there is a common 
tendency to link science efforts to these industrial and governmental ini- 
tiatives. The research approach advocated here is very different from the 
narrower "impact statement" approach that has provided a rapidly increasin- 
amount of northern "science" budgets in the 1970's. Yet the economic, 
social and ecological problems that are recommended in this report as a 
focus for northern science are linked to major engineering works and other 
industrial developments in the North. Therefore, some of the study results 
that could come from the science approach suggested here could be directly 
used by those who must prepare social and environmental impact statements 
in the future. The requirement that scientists must find ways to work 

with northern residents is as relevant to a petroleum exploration company 


as it is to a sociologist or biologist conducting academic research. 
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To achieve these objectives, several preliminary steps are needed. One of 
the most important would be the widespread application of ethical prin- 
ciples on how scientists should plan and conduct their work in isolated 
settelements. These need to include general principles that respect the 
rights of communities and of research subjects to privacy and dignity. 
They are also needed to provide scientists with principles by which they 
can achieve informed consent and community involvement for planned 
research. Lastly, there is a need for principles that set out the 
Standards of conduct in such matters as confidentially of data, anonymity 
of research participants, distribution of research data, and review of 
research findings prior to publication. This step has been outlined in 


more detail in a separate Canada/MAB report entitled, Ethical Principles 


for the Conduct of Research in the North: a discussion paper. 


Another prerequisite step for the long-term development of a "Science for 
the North" program is to compile an Atlas of Northern Canada. Aside from 
its importance as a symbol of national sovereignty, such a publication 
could become a tool for research planning, resource development and 
environmental protection. It would be a useful way to identify gaps in 
knowledge, areas for which there appears to be an over-abundance of infor- 
mation, and areas where available information is either inaccurate or 
misleading. Such an atlas could also be a powerful tool to integrate 
existing knowledge and would favour multi-disciplinary work throughout 
northern Canada and other circumpolar regions. Preparation of such an 
atlas would provide an immediate opportunity to integrate categories of 
information as defined by northern residents because in many cases a 
northern resident's concept of important information may be different than 


a scientists concept of what is important to show in an atlas. 
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A third important step would be the encouragement of a permanent 
secretariat that would integrate both local and southern sources of 
scientific information. This is not a call for the creation of a new 
committee. It is a call for a secretariat that could serve existing 
organizations by encouraging the development of technical libraries in the 
North, and by being a place where one would turn for identification of 
sources of information. The main purpose of such a Secretariat would be 
to facilitate research initiatives consistent with the approach suggested 
in this report. It would not be a policy-making body, a granting agency, 
or a direct collaborator in northern research. The ideas expressed in 
this report cannot be forced on existing organizations or groups; they 
will work only if accepted voluntarily. The challenge, therefore, is for 
those organizations that already have northern research capabilities or 
interests to respond to the call for collaborative research between 
northern residents and researchers. A part of this challenge is for these 
research organization to propose a secretariat that would best serve their 


information-handling needs furing collaborative research. 


The Working Group discussion that led to development of this research 
framework often focussed on specific research themes that could usefully 
apply the approach outlined here. A few specific examples of research 
themes that would benefit from an interdisciplinary, collaborative 


approach by northern residents and scientists are listed below: 
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One interdisciplinary research theme that would involve and be 
of direct interest to northern residents would be the planning 
and design of new settlements where, for one reason or another, 
relocation is being considered. This would present ample 
Opportunities for systematic and co-ordinated evaluation of the 
subsistence economy, the local and regional economic base, fuel 
and energy supply economics, re-evaluation of utilities, housing 
design and of the harvesting potential of wildlife resources 


accessible from the community. 


a subject that requires further fundamental research is the 
biological productivity of areas to be harvested for consumption 
in a settlement or for trade with other northern settlements. 
Clearly, the level of harvestable biological productivity and 
availability of local energy sources are two factors that place 
upper limits on the self-sufficiency that can be attained in any 


given area. These upper limits are poorly defined at present; 


wildlife management so as to take into account both subsistance 
and recreational use of wildlife resources; this would involve a 
number of questions about the allocation of resources; and 


determination of priorities as between aboriginal people and 


others; 


5b. 


- how to involve native communities effectively in the 
administrative processes of senior governments with respect to 
game management, environmental and social protection, local 
administration of government programmes and services, and in the 


communications sector; 


- evaluation of the feasibility of large scale development manned 
by workers who are also engaged part-time in traditional subsis- 
tence or land-based economic purusits; the feasibility of 
intermediate-scale community oriented technology as an 
alternative to large scale southern-based development, and the 
feasibility of a modified traditional land-based economy in 


specific local areas. 


Finally, it must be stressed that the "Science for the North" 
approach suggested here is not viewed as the only way that 
scientific investigation should take place in the future. It is, 
however, an important alternative to the present circumstances by 
which research goals are planned in southern Canada, studies are 
conducted mainly by transient researchers, and knowledge gained from 
the studies is exported from the North often without access to it by 


northern residents. 
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RECOMMENDAT IONS 


This research framework stressed the importance of study methods that use 


approaches from science as well as from northern cultures and this co- 


Operative activity is advocated as the fundamental theme of Science for 


the North. Some specific recommendations to promote this theme are listed 


below: 


Ethical principles for the conduct of research in the north, outlined 
in a separate Canada/MAB report, should be used in the development of 
collaborative research between northern residents and visiting scien- 
tists, in assessment of applications for northern research grants, and 


in day-to-day direction of research activities in the North. 


For purposes of education, research planning, and sovereignty, priority 


should be given to preparation of an atlas for northern Canada. 


As an interim step, existing institutes or research centres for 
northern studies should give high priority to activities that would 
provide local communities with summaries of existing scientific 
knowledge about the North. Such institutes should also provide 
summaries of existing information from other areas that have adapted 
to an economy based on extractive industries, with an identification 


of problems involved and how they were studied and solved. 
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The first tasks of organizations with northern research capabilities or 
interests should be (i) to implement and monitor the recommendations 
contained in this report; and (ii) to develop permanent mechanisms, 
perhaps in the form of a secretariat, to bring results of scientific 
studies to local communities. The latter task should apply to past, 
present and future study results from indigenous researchers and 
visiting scientists and should include facilities, directly in northern 
communities, for retention, synthesis, interpretation and application 


of such information. 


The broad objective of any research planned for the North should be to 
promote the convergence of science efforts and the needs of northern 
residents. Therefore, in any Studies planned by northern industrial 
interests, by governments or by native organizations, high priority 
should be given to an approach that involves collaboration betwen 


research capabilities in the natural and social sciences. 


Organizations interested in northern research should promote the 
concept of "research associates" to be drawn from knowledgeable 
northern residents and should foster a mutual respect for different 
types of scientific information derived from such diverse sources as 


local knowledge, field studies, or laboratory experiments. 
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7. Science policy should be developed from the viewpoint of northern 
people as well as in response to southern-based research planners. For 
example, any scientific studies related to wildlife productivity or to 
social services in northern communities should emphasize the applied 
science aspects that respond to locally identified concerns. In some 
cases, evaluation of science policy will, itself, be a high priority 


topic of research. 


Inquiries related to this research framework on Science for the North 


should be directed to: 


Patricia Roberts-Pichette, Ph.D. Executive Secretary 
Canadian MAB Program Secretariat 

Liaison and Coordination Directorate 

Department of Fisheries and the Environment 

Ottawa, Ontario KIA 1C7 


MEMBERS OF ‘THE CANADA/MAB WORKING GROUP ON SUB-PROGRAM 4 


Doug BILLINGSLEY 
Superintendent 
Department of Economic Development 


Government of the Northwest Territories 
Inuvik, Northwest Territories KOE OTO 


Greg BRUNSKILL 
Research Scientist 


Freshwater Institute, Environment Canada 


501 University Crescent 
Winnipeg, Manitoba R3T 2N6 


Tagak CURLEY 

Director, Inuit Cultural Institute 
Eskimo Point, Northwest Territories 
XO0C OEO 


Brian HILL 

Head, Development Resources Division 
Department of Northern Affairs 
Government of Manitoba 

Winnipeg, Manitoba 


Elizabeth KROON 

Northern Canada Power Commission 
C.P. 5/00, Station L 

Edmonton, Alberta 


Denis LARRIVEE, professeur 
Département de biologie 
Université du Québec a Chicoutimi 
Chicoutimi, Québec 


Robert MCGHEE 
Archeological Survey of 
Canada 

National Museum of Man 
Ottawa, Ontario. KIA OM8 


Hugues MORRISSETTE 
(Chairman of Working Group) 
Chairman, Department of 
Geography, 

Unitersity of Montreal 
Montreal, Quebec. 


Alan PENN, conseiller 

Grand Council of the crees 

(of Quebec) 

Val D'Or, Québec, and 
Department of Geography 

McGill University 

Montreal, Quebec 


Ross WEIN 

Department. of Biology 
University of New Brunswick 
Fredericton, New Brunswick 
E3B 5A3 


Everett PETERSON, 
(Co-ordinator of Working 
Group) 

Western Ecological Services 
Ltd. 

211-11 Fairway Drive 
Edmonton, Alberta. T6J 3S6 


Mireille BADOUR (Ottawa), Robert BONE (Saskatoon), et A.C. OGILVY (Whitehorse) 


assisted the group and attended one meeting each. 
attended two meetings of the Working Group. 


John BRADFORD (Ottawa) 


Prospectus 


Canada/MAB 


Canada/MAB 


Canada/MAB 


Canada/MAB 


Canada/MAB 


Canada/MAB 


ANNEX 2 
LIST OF CANADA/MAB PUBLICATIONS 
for Canada/MAB (The Unesco Program on Man and the Biosphere 


in Canada) 


Report 1: Project Selection and Evaluation: Provisional 
Criteria, August 31, 1974. 


Report 2: Research Strategy: Provisional Concept, 
August 31, 1974. 


Report 3: Sub-Program on Agriculture and Forestry: 
Provisional Framework, August 31, 1974. 


Report 4: Sub-Program on Urbanization: Provisional 
Framework, November 30, 1974. 


Report 5: Evaluation Process: Project Selection and 
Program Review, August 1, 1975. 


Report 7: Sub-Program on Coastal Ecosystems: Research 
Framework, March 31, 1976. 
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